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WASHINGTON 
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SUBJECT: (U) Project No, 13 (Ccss?arison of ProDCsed 3-70 Force 
. With Alternatives) " * . 

1# [OOIiaYIjSrrijJj) In respc^e tc your ^fe:rch 8^ ISol^ cieno- 
randuR rec^uestiag a cosrpariscn of the operating plans, costs and 
total effectiveness of the proposed 3-TO ^orce vitb aiteraative 
forces, this menorsLndua and its inclosures: 

a. Describe "briefly the IndiTidnal and combined operating 
plans oif the laissiles and aircraft vhich cotild cocsrise our strategic 
force in the late 1960's, 

b* Discuss the 3-TO force requirement, 

c. Discuss in detail the cost effectiveness of a force 
vith B-70*s end alternatives - on the basis of a casccsite force 
analysis as veil as on the less valid pure force basis, and 

d. Discuss factors other than cost vhich influence total 

force effectiveness. . 

2. ■ <C3SI'J) a?SPATI]:?G PIAIg . The expected individual veapon 
system and ccshined force opera tinjg plans in the la^e 196o*s are as 

follows: 

a, 3-70 > 

(1) Although there will be only a fev hCEse bases 
for the entire 3-70 force, the alert aircraft 
vill -be videly dispersed - three to five air- 
craft per alert base* .Initially, tvo-thirds 
of the operational force vill be on alerx. 
As cperational experience is gained, this frac- 
tion say exceed three -fourths. In this alert , 
posture, the entire alert force could be 
launched in less than four sinutes vith crews 
in the cockpits and in less than six ninutes 
vith crevs in alert shelters. Launch ~culd he 
icade on tactical vaming and isnder positive control. 
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(2) The 3-70 vlU be capable c? carrying niiltiple 
and varied veapcns^ including tvo class "3" 
or eight class 'ID" or si^rteen 250 ST guided 
bcsbs or cc=biDatioQS thereof. Advanced 
seasor eouipnfint vlll permit detection of 
the 3cst "diificuit targets. Because the 3-70 
vill have the highest yield to acctiracy ratio of aa 
syBtea^ it vill be applied against the hard, the 
iiaprecisely located and the mobile targets. It 
viil also be used to pro\'-ide back-up for high 
priority -targets prograrmed to be struck by 
ballistic ziissiles* Other capabilities vlll 
include inflight retargeting, i-lssile and bcab 
darsage assess::£nt vita izsnediate reporting to 
the SAC cci^rend/control post, and recoraaissacce 
strike. Izie Esjcrity of the strikes tfili be 
able to recover -srithiii the United States. 

B-52 vlth GA-M-67's . 

(1) The 3-52 force vlll be dispersed to 39 bases vith 
. 53 percent of the force cn ground alert, capable 
cf launching la less than fifteen ainutes . Tve--^ 
. three sauadrons vill be equipped vith GAyi-ST^s 
by A-oril 1967; the balance vill carry GAK-77*s* 
Weapon lead' capabilities include four aiM-87^s 
or tvo GAJ-I-TT's and one class "5" to four class 


(2) The elr-to-stirface aissiles vill be launched, 
as soon as range to target pernits, against 
Tsrecisely located soft ccaplex targets and air 
■ defense sys-te=s. 3c2bs vlU be delivered at 
lov altitude and are suitable for both hard and 
soft targets. A lii=ited darage assesssen- 
capabilit:^' ^=2^ achieved during vithdrawal at 
high altitude. 


c. Tmi? II . 'The Tm^-K 

individual silos dispersed ^ 

tventy-f our hour alert, capable 
' frcQ recei 


vill 
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d. KHiUTSM^I^ - Sard , Jpie MIIfUT2''A2? (E) force vill 
iually dls-oersed in ts.-^^-ir ' T n^ sil os.. There vUl be five 

control centers, hardened to ^^^^^ for each grom of 50 
These missiles^ mintained on tventy-four hour alert, will 
ible of bein5 lainched vithin thirty seconds after receipt of 
Ion order, Ihey vill "oe ezsloyed against the general range of 
p.c targets, except for the very hard, the imprecisely located 
» aobile targets, Soae vill be enroloyed against enecy niissile 
,xra^t defense systems • . 

e. >«gaiJEMAjr - Mobile , Missile trains vill be deployed 
aoiisly along the entire U.S. rail network. The trains vill 

■; randcm along a nuzcber of rootes and establish a ccaditioa of 
jic alert at pre-selected launch sites for viarylng periods. 
Inately seventy percent of the isissiles vill be on strategic 
it all times, capable of being launched vithia one niaute, 
irected, those on the move can proceed to the nearest pre- 
ited launcbsark and launch zheir missiles within approximately 
•iT and twenty miniites . Targets for this force vill oe similar 
oe of the hardened 

f. PQIARIS, The PQIARIS force vill be in one of four 

1 readiness~~ccnditicns . Condition one : On station vith every- 
■•equired to fire the niissile fxmctioning at ^aiciziisi: power. This 
saintained for epprcxir:s.tely one hccr. Condition tvo : On 
%, but requiring fi^een izinutes preparation before the first 
> can be launched. Condition three : Enroiite to the launch area. 
Ion four : In pert vith its render. Sixty- tvo percent of the 
5 suoaarine force is programmed to be at sea in varying 
lens of readiness, Ai^er 60 days subnierged in the cn-statioa 
che subaa^ine vill return to its tender stationed overseas. 



4ctiveness of ?his ' force in a residual role will depend on its 
siveness to cc=and/ccn^rcl and target dasage assessssnt 
ed during and after the initial strike. 

^ s^AT5:-IC ?QRCS AP?I2CA.TI0n * 

a. In the late 1960's the total strategic force vlU be 
dis-oersed and zsintained in a high state of readiness. As 
:ly envisioned, this force vill retaliate in the fcllovlng 
;ial sanner: 



„e=o for sec of Def. subj: (U) Project No 13 (CoBparlson of P^posed 
3-70 Force With Alternatives) (v^nxinuea; 

, :^70?O^EHS2S2^. Ulti^te 3-70 force levels 

4, tC^O — ft. dpoerd UTO^ as-'iy factors. For 

have not been est^blishea ^ Z-^^^H^^'^Xen^d. of the -number of 
plar-niiig purposes, however, force ia its task of 

3-70's reouired to cospleaeno ou^ ...u^e s indicated that a 

f:St?t^S kT£^o.r.Ji^ sr.V^ , 

^ o-r -h- ultlz^te effectiveness of a weapon 

a. One measure of -n^ v^^^^ . either in the 

s^ten can be stated in te:^ ""'^r^J^l^i^^^^ Generally, this 

iktial exchange or ^--^^^^^^^^^ effectiveness. ^ 

is extended to measxire f often made on the basis of. 

Conpaidsons between systsns, ^^al practice has been 

targets destroyed for a f^^^^^^^^'ea^^ system Ld i^s environnent 
to coniDare weapon systenis bjr consiae.-ng ^ 
essentially in isolation. 

ftf 4.^,« ne- <5i>-*e of system vrorth can 

b. This is lafortunate. '^\ f''%T,^l^t:^^t7 that results 
be found only by consixiering "T""^,^;^^ W a con:posite strategic 
v^en aU coniponent weapon systems are ^t eg... ^^^^^^^ considered in 

force. Only in this f^^" |f ude interference effect*, such 

i^rooer perspective. ImporLanx ex^?-es^c ^^^^ ^ ^. 
• b occur when i^^ercegors^and ^^^^^^ ,,fects, such as occur 
operate ia tne same air s.^ce, ■ ^- ^„ ^^^ct attack or as a 

vien ICBM's degrade _ energy -l'^:^r^jf^^^ts a.nd =ore -combers survive 
faU-out effect of the attack on pr2.^rr o 
^TdSiver their ^re effective weapor^s. ■ 

c An integrated strategic force cost ^^'-^^U^L^, 
VI If ».,t-bli.shii:x the requirea size ci B-,0 .^-.ce 
relating to the P^°^^f^ °;, "^t^^^'^-^e in the 1970 ti^e perioa, was 
m relation to ^^\^°^^J,''^''tff ^^orc^. The broad objective of the 
. competed in Novenbe- I960 by "^"''.i,^ coaposition of the most 

study was to determine, lor a ^jcea cos., 
effective O.S. strategic force zz. 1969. ^ 

. two dif*f^erenu bunget ±eve. 

d. Within the li^^atxo-^sg g^ ^large .un^er of 

for ^^i^^:^:;^^ ^--^,r'"4r;roA*heit-^ 

cirry out an effective o-;-.---' ',f t.eat.e..t °-^,Soviet_ae.ense 
worthy of note at ohis tailored to coun--er -he 

forces. These forces "^re ^F«=-^;r2TL'1^ts, proced^.:res, res^^ts, anc 
a.S. force being analy^eo. J^^tT^- Indisure 1. The principal 

^^l^X^^^^^ . . - 
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(1) Anong the ei^t equal-cost ccinposite forces 
studied under the current "budget levels for 00th 
sides, the force vith 3-70 's (12 squadrons) 
ecualled or exceeded the level of target dasage 
achieved by asy alternative. Under this criterion, 
the force vith MZMlHlEMSIi provided nearly equal 
achieveeent; the force vith 3-52 vas third. 
Hanking the forces on the oasis of hoth target 
destruction and "ooniber survival, a secondary but 
nevertheless iz^ortant consideration in viev of 
the inoortance of residual forces, the order 

.becomes B-70, 3-52 and ^5IIfJTSMAN. 

(2) Aaong the five equal-ccst, high DUjdget forces 
studied, the greatest target destruction was 
achieved "by a force containing both 3-70 *s and 
added- MLSUSGIK This force also provided the 
highest nissber of surviving bashers. 

(3) Anong the thirteen ccEposite forces studied in 
3^ cacsaigns, the forces vhich shovred the best 
strike" effectiveness contained the S-70, 

e. Inclosure 2 discusses briefly the results of the recent 
eyali^ation of strategic offensive weapon sy 3 tesis by the Weapon Systens 
Evaluation Group. Despite assccsticns and an analytical treatment 
which underestimate the capability of the 3r70, WS3C- concludes 'that the 
3-70 would be able to penetrate even a sophisticated, high cost Soviet 
defense with "bediun to high confidence". WSEG is ncvr revising down- 
ward their 3-70 cost estinates. If these costs are introduced into 
the cost effectiveness analysis vhich W3SG sade, it is believed that 
the results would sha« that 3-70 system would be preferred in all 
cases except against soft targets (on the order of three psi) and 
even .here the difference would not.be so aarked as to rule the 3-70 
out of cametiticn. 

f * A si2n)le cost effectiveness exercise co^iparing equal- 
cost (initial investrsnt plus five years operating cost) pure forces 
as to the nunber of point targets of 10 psi and 100' psi hardness vhich 
each can destroy is contained in Inclosure 3* resul-s indicate a 

clear superiority^ for the B-70 force against 100 psi targets. 2he 
3-52 fcrde ranked second with apprcziaately half as s:any kills- Against 
10 T5si targets, the fixed MHhTTSJ^A?? force ranked first, the 3-70 second 
and' the 3-52 third. ^TIEAli, nccile J-G^nTISMAJ and POIASIS ranked Icwer. 


6 


so for Sec of Def^ subj: (U) Proj-^ct No. 13 (Ccspariscn cf Proposed 
70 Force With Alterriatives) (Continued) 


■? 

6* ^CZtrZ^ ) ai£H3 BO.^-g^I- ?CHC3 CAPA3rLITIS3 . The ability to 
stroy precisely located, soft-tc-bsrd prisary targets is a aajor 
^quirenent vhich every -weapon systea in the strategic force should 
et» However, additional capabilities are required cf one or more 
: the systesis if the total target destruction capability req.iiired to 
;hieve national objective is to be realized and if other missions 
: the force are to be acccsplished. I:=)crtant targets nay be 
precisely located or aobile, Damage assessment is i=r?crtant to 
-altiate current success and to establish future plans of action 
;he reslduai force application). l-5anned bombers are particularly 
Lited to perfora these missions. 

7, •f^-- One of the sajor objectives in the developiaent 
rogram for the 3-70 is to iccrcve the capability of the strategic 
jrce to perfora all of its missions effectively. This prograa vill 
:o^ride a'veapon systea capable of quick reaction, air and ground, 
vvanced detection and ccuznunicati.^ equipEsnt vill pemit ±Ei:sdiate 
rf light reporting of detailed nissile and bosb dasage assessssnt.^ 
lis equi-sinsnt vill provide excellent reconnaissance-strike capability 
le systen vill be adaptable to vi-ie, randcni dispersal and recovery 
'd to future concepts of hardening • The B-70 vill be' superior in 
rery one of these respects to the 3-p2. 

S, (iiio.j ) Turther^ it should be noted that In xhe late 196o's 

ie tiss the 3-70 vould becccie cperaticnal, the 3-52 -.-ill have been in 
ie inventory for scse t-^elve years and -^-ill have achieved its 
ocinu2i grovth potential* This grc-*-th vas significant in every 
jportant aspect - minta inability, range, penetration capability, 
id veapon delivery. Of course, nuch of this grcvth vas required to 
iintain "Dace -with nev devslopiaents in air defense. There is every 
-as on to* believe that the 3-7C veapon systen vill enjoy a sirrLlar 
*cvth, thereby lEoroving its capacility_relative to the 3-^2 and 
^ veil as iz=5roving the over-all capability of the strategic force 
^ perform its aissicns effectively. 

'a. The ooerational plans of the vsapon systens ^ich 
^rise our strategic force are designed to exploit the peculiar 
ipabilities cf each system. The operating plan cf the s-i-ategic 
5rce coordinates and integrates these syste^is to capitalize cn the 
iteractive, nutually enhancing effects through ->fhich a inaed bcnher- 
.ssile force can achieve a joint effect that exceeds the sun of 
ieir separate effects. 
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b. UltiJsate 3-70 for 
exercises and var ga::ies 


'e levels cannot be established at th; 
jent exercises ana v-ar i^di^te that a force of sane 225 3-70«s • 

3 required to meet anticipated cossitae-ts. 

c. Based on cost effecti"veness considerations 07 both the 
- Fo-ce and WSEC-, it anT^ears that a strategic force vith 3-7C»s is 
iwetit-:ve vith or ezceids the achievement of any other force - the ccun.e. 
tici 'Ole. As a result, its additiona.1 capabilities in sucn rc^es as 
^Se Issesss^nt, reconnaissance- strike, residual force becone essentially 
-cSst dividends. The capability of the initial coniigura-^on o^^^- 
TO to serve in these roles vill be significantly ^eater t^n 3-52. 
.s greater grow^ potential vill increase this nargin vith .iine ^ ^ 
ventory. 


Incls 

1. Evaluation of Strategic 

Force CcEpositicns 
12, W5EG on the 3-70 
3. Cost CcEparisoa 
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An Evaluation cf Seme Feasible _19o9 U.S. 
Strategic rcrce Ccmpcsizicns 


INTRODUCTIOK 

Predicted imBrcvemencs in the reliabilitv, yield, and 
accu-acv of ICBM's, in the performance cz bombers as rep- 
resented by the B-70. and in the effectiveness _ or f;.rjre_ 
"r defense systems iaise difficult questions in ccnnectxon 
with the compcsiticn cf future strategic xcrces^ Recent 
considerations of the importance c: ^ssicual.^.ces .o s_eK^ 
out and destroy enemy capabi.ity reraaxning a^.-r tne 
nuclear exchange, indicate the importance c. srrxKe rec.._.- 
naissance, probably reauiring mar:ned syscems, and raise c„e 
question of ^maintaining a mixed bcmber-missi i e force even . 
a pure missile force proved to be superior to ""i^^? , - , 

force in the initial exchange. Unrcrtunaceiy, .he residual 
force role of the strategic force is nct spe.ieG cut c,^eariy 
enough to permit quantitative analysis at this .ime. row- 
ever techriques have been developed wnereby the J-^i'-ia'; . 
Exchange cai be war gamed. The results, when considered in 
their proper context; car. provide an imporwnt . ingreaient tc 
the Sve^-Ll considerations required to estaDiish tne cc^. 
posirion cf a strategic force which can- aeSu of -.he re- 
quirements laid cn it. 

This report is the result cf s study directed to the 
problem cf establishing the required size or cne 3-T0^orc= 
?n relation to the total scracegic posture prcjec.ea for t^e 
T970 time period. In attenpting to provide tne required in- 
formation/a more important question ^as ccnsicerec i.e 
for a giv4n cost, what is the composition cr tne 
US strate^^c force in the counterattack roie? Ac.uai.v, _t..e 
S«GUs of ?^e cost effectiveness study which was pertormea 
provide a bexter answer to this question tnan to .ne or.gix.al 
?loblem. but it does appear that our ^^t^^^f:tt^^J^l;h^ 
better balanced with some 200 B-70's ana acdi-iona. mi:,siies 
than with some i;00 B-rC's and no additional missnes. 

The study ccmoares the c.i:pabilitie3 cf several P^fi^'^s 

effec-ivensss developed are target cotcisiexes and point t-S^-S 
deit-^yed and bomber' survival. Ivo budge: leveis are consid- 
ered for hazh the.U.S..ar.d..the USSR, the time period is 190^. 
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3. STRATEGIC FORCES 


The various force 'ccmpositic-s studied were ccnscructed 
combining various equal-cost, alternative add-on forces 
th a reference force which includes those weapon systems 
d numbers to which we now appear tc be committed from a 
ocurement standDoint. The composition of this referenxie 
rce for the odd-numbered years through 19^9 is given in 
ble !• 

In developing the equal-cost, alternative systems^ to be 
ded to the reference force, two constant budget levels for 
e period ?Y 6l through FY 70 were considered. * The first 
oroximated our nresent budget in the strategic area. Under 
is budget, it was assumed .that the reference force could be 
ilt up and supported and that- in addition, eight billion 
liars would be available fcr additional procurement and 
pport during this period. The equal cost alternative sys- 
ms which could be added to the reference force under this 
dget are given in Table 2. An additional reason: for the 
Tialitv of the B-70 and buys is that the B-52K s 

"hieve'an earlier operational date than the S-7G's and hence ■ 
xrue. higher operating costs in the time period.^ The 
sOMEDARY is a long endurance ; chemically powered aircraft 
xrying missiles on an air heme alert. . 

A high budget situation vras studied which was l.o 

.llion dollars per year above the current budget ^in the 
:rategic area. 'Half of this amount was assumed for w^papon 
stem'^procurement J making a total of l6 billion dollars 
ailable for this purpose. ihe remaining eight ^billion ^ 
)llars under this budget was assumed to be requirea tor tne 
,velopment of more advanced systems than those studied here. 
:ble 5 shows the high budget, equal cost alternatives studied. 

The weapon loads assumed for each delivery system- are 
*own in Table ^, ■ 

The operational plan assumed provided that all missiles 
jr/iving the initial Soviet IC3M attack be launched immed- 
itely. The B-52 force was dispersed tc strategic wing level, 
.th one- third on sround alert and able to launch within 15 
inuras^ A high gfcunc aiert^pcsture, achieved through _seven- 
iy, 2^-hour maintenance and a crew-tc-aircraxt ratio oi^^our 
'} one, was assumed for the Through these means, it 

:)Dears that 70 per cent of the force could be maintained on 
round alert. By proper planning and aircraft configuration, 
: was assumed that, from the aircraft in the air on pro- 


y training missions 5 another five per cent of the 
culd be added to the available striking force. 3y 
ng crews fcr^ aircraft in ziaintenance . it was 
ed that 50 per cent of the aircraft in maintenance 
aunch within I3 minutes. 


UNION ?ORG£S 

-ricus ccujpositicns for the strategic and. air defense 
of the Soviet Union were developed under two budget 
■equivalent zc those studied for' the U.S. Cost in- 
-cn supplied by The RaND Ccrpcraticn on the Soviec 
;ic and air defense forces estimated by ACS/lntelligence 
9 5 togerher wlzh the RAND estimate chat Soviet GNP 
ed by six per cent from 1956 to 1959 > indicated that 
ion dollars was a reasonable estimate of the FY I96I 
for such forces. It was also assumed that this budget 
.ncrease at the average rate- of four per cent per year 
e period FY I96I-I9TO. Tne high budget studied as- 
- 20 per cent increase in the current budget. The 
,ng budgets for the first and last years of the cost 
in billions of dollars were as fellows: 

FY 1961 FY 1970 

Current Budget ih 21 . .. _ 

High Budget 1? 26 ■ 

ailable intelligence infcnnaticn regarding the cap- 
es of present and future Soviet weapon systems was 
•t "the compositions of their strategic and air defense 
were specifically tailored from the weapon systems 
in Table 5 to counter the particular US force being 


is important characteristic of the study is illustrated 

in Table 65. which indicates the five major components 
alternative equal-cost Soviet f-crces considered. For 

note the substantial M.J fighter and improved surface- 
missile programs when the 3-70 is: included in the force^ 
.Dlete cancellation of these pro.^ams in favor of bigger 
*IC3M's, AIC3M systems and lower perfcr:aance fighters 
TEVSN are added instead of 3-70's. The M-2 fighter buy 
■eased because of its capability against 3<r52's penetrat- 
either high or low altitudes.- 


FORCE SUHVIVAL 

The Soviet artack. involved an Initial salvo of the 
:lmuin possible mmiber of ICBM*s. One htmdred of these 

directed against the air defense systenio Fixity were 
*9cted against military control centers, and the balance 

directed against SAC bomber bases and IC3M sites. The 
'ectlve of the attack w^s to niinimize the capability of 
: surviving forces to da-^.ge the Soviet Union. To achieve 
.s objective^ bomber bases. Atlas and Titan Sites were 
"•geted with higher priority than were Minuteman Sites, 
iber bases with a sizeable nimber of non-alert bombers 
laining, each capable of carrying bombs having a total 
ild of many megatons,- constituted essential and relatively 
.'t targets « Atlas and Titan Sites were relatively high 
.ority targets because of their large yield warheads* 
jutecian sites carried a lower priority because, being 

a considerable effort was required to destroy a single 
^slle which carried a relatively small warhead * The ob- 
:tlve was achieved by assigning sufficient missiles to 
:h base or site such that the product of the damage • 
:entlal and the- survival probability of every base or 
-e is equal. 

The IC3M attack was followed by manned bomber and sub- ' 
-'ine-launched missile atta:;k3. The resiilts of these 
•acks were not analyzed* All alert bombers were launched 
'ore the arrival of the ICBM attack and all the missiles 
fzh survived this attack ware launched before the arrival 
the follow-on manned bombers. Submarine launched 
siles were not directed against ICBM sites « 

US Force survival are given in Table 7 for four of the 
es studied. The number of 3-70' s surviving includes the' 
craft oh alert plus those in maintenance which were able 
launch within the 15-minute warDing time. The large 
bers of MINUTSMEN surviving results from the limited 
ber of missiles available to the Soviets and the criterion 
d for target assignment as discussed earlier* 

US counterattack: 

The effectiveness of the various US strategic forces was 
died in terms of an attack on Western Jtussia, Out of a 
t of 250 strategic target complexes in the Soviet Union 
China as furnished by ACS/Intelllgeacs, II6 were located 


lor. attacked. In addition, between 200 and 220 
ets of the categories shown In Table 8 were in 
the rrjisber varying according to the extent to 
defense bases were targeted. Many surf ace-tb-alr 
tes in th'i region were also targeted, with the number 
nsiderably from case to case. The target complexes 
tlons of points of niilitary and industrial values; 

that a single weapon can do damage to more than 
^ point, ?or analysis purposes, an aggregated 
:rget complex as established by AFCIN was used, 
targets included all value points of the 
^ listed in Table 8 which appear in the Target 
jtcry for the area under attack and which are not 
1 any of the ll6 complexes, 

; range missiles, light bomber bases, their military 
and other types of targets of particular concern to . 

1 US tactical forces were not targeted and the attack 
'orces was not.-^nalyzed-r Thus the possible com- 

T effects of this attack on the penetration capability 
$ic' bombers was not considered. Possible contributions 
^aris weapon system in this connection were disregarded 

a matter of fact, Polaris may serve its most effec- 

as a member of the residual force. 

dering that kl of the first 50 target complexes 
by priority and the majority of the impiprtant point.. 
e in the area considered, it was estimated that 
•ely 60 per cent of the target system, in terms 
was involved. As a result, 60 per cent of the US 
;ack effort was directed to this area. 

5t assignments were based on considerations of the 
iapabilities of each available weapon system and 
Tn given in Table 9 was evolved. In the high - 
jference force plus 3-70 and MINUTSMAN case, for 

2 feasible assignment which tends to maximize force 
3ess is given in Table 10. 



The attack secraer^ces and the interactions considered in 
e analysis of the counterattack are worthy of note, . First 
i the sequence of attacks was the -lC3M. attack on both defenses 
)d prime 'targets • The consequences calculated included target 
:Struction. direct defense destruction by blast and defense 
igradation' cue to fallout. Hand computation methods were 
ied. 3-70's,.when a component of the force, comprised the 
icond element of the attack, lagging the IC3M attack by 
jDroximately three hours. The B~52 force arrived approxi- 
itely nine hours after the IC5M attack.. Generally, these 
,ements attacked orimary targets only but they die make in- 
.rect contributions, through both blast and fallout, to the 
^gradation of the defenses for follow-on elements. The 
:>nsequences of the manned . bomber attacks were calculated 
sing "a highly aggregated penetration model which was pro- 
?an2ned for the IBM 709 and 7090 computers. In addition to 
irget destruction and defense -degradation calculations, 
)mber weapons delivered and bomber survival were computed. 

The penetration model used in the study divides space 
ato geographical zones and time into periods. An individual 
Ir battle is fought in each zone for each time period. The 
irticipants in each battle are crav-rn from the survivors of- 
3rlier" battles. The model Is an expected value model. 


5 .SULTS 

Among the eight equal-cost 
::e current budget level for bo 
:\e force with B-70*3 equalled o 
amage achieved by any altema' 
INUTEMAN case provided nearly e 
2se was third. In considering 
z is important to keep in c:lnd 
Dsolute measures of effectivene 
.-^e real, however, • and, for lowe 
Iffersnces would increase in si 


composite forces studied tisder 
h sides. Table 11 shows that 
r exceeded the level "of target 
ve. 3y this criterion, the 
auzl achievement; the 3-52H 
the significance of the results, 
that the values shown are net 
ss. The relative standings, 
r value of effectiveness, the 
gnif icance . 


The primary objective of the force is, of course, target 
DStruction, However, bomber survival for res idixal -force 
irposes is becoming an increasingly important consideration, 
c is thus of interest to rank the various cases in terms'-'of 
Dmber survival as well as in terms of targets destroyed. On 
pplylng the fractional survival ntimbers of Table 11 to the 
Drtion of the alert force used to attack the western part 


^iet Ur^ion, it is foir^c that the B-70 case ranks first 
:al of 93 survivors, 46 being 3-70»s (O.56 survival) 
,ng B-52»s (0.54 survival), Tl-ie 3-52H case ranks 
:h 73 surviving B-52»5 (0.64 survival), and the 

third with 53 surviving (0,6l survival). 

\j)6 that these are the numbers of bombers surviving 
iwal from Soviet territory. Before they can become 

components of the residual force, they must return 
. Many, if not most of them, will require a post- 
jging base to accomplish this. The probabilities 

bases will survive or, given survival, that the 
;ill, in fact, effect their return to the US may be 
^1. 

; the five equal-cost^ high budget forces studied^ 
^st target destruction was achieved by a force con- 
^th B-70*s and added MI?sT3T5KSN, as shown in Table 12^. 
iction effect which may be achieved by a nixed and ; 
balanced bomber-missile force is clearly illustrated 
*n 24 squadrons of B-70»s were added, the missile force 
■11 that it was virtually eliminated by the Soviet 
;tack, Soviet defenses suffered no damage prior to 
^1 of the bombers and overall US force achievement 
^ed, particularly with regard to bombers surviving, 
itruction remained reasonably . high because of the 
:>omb carrying capability of the bombers. When a 
'O's and missiles was added, both target destruction- 
" survival increased significantly. 

.ng the forces according to bombers surviving to the 
point, the combination buy .of 3-70* s and MINUTENmN 
*lrst with 106 survivors, compared with only 57 
in the pure B-70 buy. 

;rlvlng the results shown previously, the bombers 
led to carry ECM ea_ul?ment of moderate effectiveness. 
> deliberate attempt was made not to over-estimate 
V of combat conditions, including such factors as 
miunication links, radars an"d control centers 
.ly or deliberately destroyed, psychological effects 
lel, etc., on the real as contrasted with the 
1 capabilities of the defenses. In this connection, 
be noted that the effect of fallout were treated 
' and specifically. It played an important role in 
.2 penetration but not B-70 penetration, principally 
' the difference in HHCL arrival times. The absolute 
SCM and combat ^efilectlveness are impossible to predict 


;he situation In World War II, we will be unable 
defenses and develop specific counters if short- 
iiscovered. For these* reasons, the sensitivity 
;s to these assiimptions was tested. The results 
? for the B-70 case were based on a defense de- 
btor of 0,8, covering ECM effects and conbat 
i 0.8 value of the degradation factor corresponds 
3 in which ECM achieves a moderate level of 
3. Both higher and lower values of the degradation 
studied. The results are given in Table 13 for 
oudgetj strategic force with B-70*s, Note that 
;al depended auch more strongly on the particular 
ade than did target damage. A comparison of the 
:he 0,8 and 0,4 factors shows that, even though 
I was reduced by nearly 60 per cent, the 
3 of the force was reduced only I6 per cent, 
or this is, of course, the multiple bonib 
ability of the manned bomber. In this study,- 
rried eight bombs. Only in exceptional cases 

destroyed with a full load of bombs. Many 
I of their bombs. This fact is illustrated 

by the 0.4 case in the table.' Only one-fourth 
3 survived but one-half of the bombs carried by 
5re delivered, 

factor contributing to the high effectiveness 
^,he boiTxber forces was the employment of MINUTEMAN 

busting role. Both air defense bases and in- 
^^ace- to-air missile sites were- targeted. .;:.In fact, 
le cases studied, all MTNUTSr^S^J were targeted 
Dses, The effect of not targeting defenses with 
3 studied in the current budget 3-70 case for 
^gradation factors. The results are indicated 
Again, bomber survival depends more strongly 
jing of defenses th an d oes force effectiveness, 
a that assigning MINUTEMEN to SAM's can provide 
5urance against the eventuality that our estimate 
wiveness of ECM and/or combat degradation factor 
as error. 

3 different comoosite forces studied' in 34 campaigns, 
nich showed the" best strike effectiveness contained 
nis fact is doubly imoortant. The additional un- 
oabilities of the bomber, such as flexibility of 


coe^atlon, reconnaissance, destruction of poorly locatea or 
mobile targets, restrike, and residual force, would improve 
further the achievement of the primary objectives of the 
strategic force. 

Only two B-70 buys were studied, 12 squadrons and 2k 
scuadrons. As a result, the Question regarding optimum force 
size cannot be ans>fered specifically. However, it appears 
that a total buy greater than 12 squLadrons might be desirable 
with 12 scuadrons on 75 tier cent ground plus air alert it was 
not feasible to assign B-70»s to pertinent targets in the 
entire' area studied. Residual force considerations may fur^he 
increase the total number of 3-70»s required. On the other 
hand, the results of the high budget comparisons clearly 
indicate that, at the level studied, a combination buy of 
additional missiles and fewer than 24 squadrons of 3-70* s 
provided the greatest force effectiveness. 

As by-oroducts of the study, the payoffs to be derived 
from using rnissiles in a defense busting role and carrying 
multiple weapons on bombers were clearly Indicated. 
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US RSFZHZNCE FORCE 



Sc. u. iL. 

JNO • 

of Sciisdr 


End ?Y 



65 

§1 

67- • 

69 


15 


42 


29 


11 

64 

16 

.0 

0 


9 


21. 


u 


28 

T J» 
1^ 

1 )• 
1^ 










46 

0 

10 

•25 • 

25 


20 

20 

6 

0 

■ 0 


20 

16 

19 

17 

- 14 


10 

22 

25 

21 

_16 


50 

1 

0 

0 

0 


10 

7 

7 

i 5 

0 


15 

6 

■'^ 

' 6 

6 

? site) 

10 

6 

6 

6 

6 

? site) 

10 

5 

8 

8 

3 

] 

50 

2 

15 

15 

10. 

> e 

50 

0 

5 

5 

5 


15 

0 

'5 

0 

0 


• 25 

y 

0 

1 

1 


15 

0 

1 

1 

1 



us strategic Force Equal Cost* Choices - C^orrent B^adget 


V/eapon System 
5-70 

5-52H -5 
SM-63 * 


so. U. 5, No. Sc . 

15 ^2 
12 

'p7 


SM-80 Fixed 50 

3-52 + . 15 
SM-68 ^ ^ 

15 6 
B-52H -f 16 
SM-80 Fixed 

SM-68 + '-^ 17 

SM-80 Fixed 50 


DROMED.a-RY 


10 53 


* Cost = HDT and Z + ?roc. 0 ar.d I 
(FY 61-70) = ^ B". billion 

** Ircluding additional KC-135'3 and 
GW4'37's and improved ECM equip- 
ments for entire force. 


TA3L5 3 


;gic Force Equal Cost* Choices - High Budget 


Sq. U, E. 

No. 0? Sq 

15 


10 

66 

15 

12 

10 

34 

15 

12 

50 

57 

15 

12 

10 

33 


* Cost = ?X)T and E -r ?roc. -f 0 and M 
(?Y 61-70) = ^16 billion- 

** Assumes establishment of 2nd 
production line to meet 19^9 
availability, . 



US Strategic Force Weapon Loads 


No, of Bazbs cr 
rfarheads / Carri er 



SOVIZT WZjt^ON SYSTZ^IS 


on Systea 


IsiTsroTed 


lighter 
Tighter 


To Counter 
3-70 

3-52 (laieii) 
B.52 (lev) 
3-TO 

3-52 (aigh or lov) 


f t s Esd ssimed "bombers as counterf ores ve&pons 
jr perforsance fighters 
IV- aircraft guns 


SA "5 SA-2 ^''^ ^''^ 

n.s icmi sitg. i FP Sites S=^ 






3-70 

— ' 1'-' 

2000 

25 

320 

. 600 

B-523 

2pO0 

50 

0 

0 

a<-63 

2150 

120 

0 

0 

SM-80 

2150 

120' 

0 

0 

3-525 t Sl«l-68 

2650 

100 

0 • 

0 

3-52H f SM-80 

2650 

. IQO 

0 

0 

SM-68 1 SM-80 

2150 

120 

0 

0 


20C0 

120 

0 

0 


HIGH SJDC-iTI? 


3-70 


TOO 
2800 
2000 
2000 
2l?00 

2i;00 

2000 . 

2000 


600 TOO 
600 700 


3000 120 520 
3:70 f SM-68 2500 320 
B.70 f SM-80 2500 320 

Sti^SQ 3000 180 0 

zooo 150 ^- 


600 TOO 
0 2300 


DECMSDAHY 



splexes 

Militsry and IndustrisJ. Values ' 

Weapon Storage and Production >:''■:■■■' -'aS: :y' ^'^ 

Bociber Bases ^ Main and Staging , * "'^^^^ 

Interceptor Bases -.'/v':.- ' 

Controls ' A '\ 

Military Controls - '-' V'^ /.^'-X :V 




/SLAS, HTM 
B-TO, 3-52 


Complex Destruction 

Ccsaplex Destruction 

Eard Targets 

Weapon Storage Sites 
Control Centers 
Soft Targets 

Bociber Bases 
"Weapon Production 
Poorly Located T'argets ■ 
Corsplex Destruction 


TABLE 10 

GET ASSIGNMENTS - HIGH BUDGET B-70 MM Case 

No. of Aircraft/Missiles Assigned 
B-70 B"52 m ATLAS, TITAN 

16) hS 63 85 ' 22 ' 

s 

IS 15 

cated (70) 17 6 

Bases C^) 102 
96) ^ 1212 ' 


TABLE 11 

riACK OUTCOMES - CURRENT US AMD SOVIET BUDGETS 


Fraction 
of. iTargfiX 
CoQpl-exes 
rresrrayed- 



Fracuion 
of. Poiat 
Targets 



^^^^ 



3-/0 B-52 




TA5LE 12 
US ATTACK OUTCOMSS - - ■ 
(High US and Soviet Budgets) 


il Cose 
'.ef erence 
:e ?lus 

), 24 Sq. 

i8, 66 Sq. 

S 12 Sq. 4-) 
>3, 34 Sq ' 


Fraction 
or- Target 
Complexes 
Destroyed 


Fraction 
of Point 
Targets- 
Destroyed 


B-70 
Survival 


B-52 
Sux-^ival 


) 


, 12 Sq. +} 
0, 57 Sq. ) 

. 12 Sq. ^) 
ledary, 55 Sq.) 





^ 


•. IlFfkct of . combat degradation plus '13-70 ' i^ cM factor 

(Cuirrenc Budge t Force with B-YO's) 


Degradation 
Factors 


Frnct Loii- 
oL:- Target 
Compl exes 
Des troyed 


Frnct loa 
oi: Foint 
Tar [jets 
Des troyed 



B-70 
Suirvival 

.25 

.59 / 
.85 


TOTAI. COMPLEXES TARGETED = ll6 


TOTAL POINTS TARGETED = 2lQ 


EFFECT OF TARGETING SAM DEI^^!:N SEf; 
(Current IJudget Force with 13-70 's) 


SAM 

Defenses 


Not targeted 
Targeted 

Not targeted 
Targeted 


Fi'viction • 
oJ: Target 
Complexes 
Destroyed 


Fraction 
of Point 
Targets 
Destroyed 


B-70 
Survival 


TOTAL NUMiJlSR OF COMPLEXES ^ ll6 

TOTAL NUMBER OF POINT TARGETS = 21Q 


Defense 
Degrndn tlon 
Factor 



w55;> cn the 3-70 


vrSEG ReTXDrt No. 50, "Evaluation of Strategic Offensive Weapon 
Systems," vas piblished in December I960. The tinie considered is 
1964 - 1967, and the B-70 is studied as a weapon system >,hich could 
begin to enter the inventory toward the end of the period. 

rne ViSEG study appears to have seme rather serious li:iiitations . 
The Eiost i=ipcrtant of' these are discussed belov. 

used single idealized US weapon sjstesis in its calculations 
rather than a sdxture of US systesss- This use of -^pure" rather 
than "Edjv^ed" forces seriously underestij^ates probable effectiveness 
of individual weapon systesis, >iiich in a mixed force both contr:.bu^e^ 
to and benefit from the-acconiTJlishnients of other systeins- ror example 
in a Eiiied force, the B-70 benefits substantially from the preceding 
ICm attack and, in turn, materially, assists subsequent, and lower 
oerfon-ance, manned 'oombers to penetrate. This complementary 
characteristic of a mixed force has been shown very clearly m 
other studies of US Strategic Force Composition. 


..-^^'s pessiadstic assumotion that Soviet defenses and coiECand 

and control svstems are undegkdsd at the tizie of penetration is, 

bv their own admission, unrealistic. It underesziniates zne aci^ty 
of bombers .to oenetrate. This is particularly irifair to ^ne d-70 
which would benefit' more than lower performance "oombers from degradation 
of defenses because of the vulnerability cf the netted lystsni which 
is recuired to counter it. 

^-so^te assumptions and an analytical treatment r,nich we believe 
underesti^te the capability of the 3-70, the V;5SC- study ccncludes _ 
that it should have a I^enetration advantage over all programmed uS 
bombers. WSEC- i5ostulates two Dossible levels of Soviet defenses - 
o-e rather moderate, the other quite sophisticated and involv-ng 
a large Investment - and estimates 3-70 perf ordnance againsu eaca. 
Againit the lesser defense, system, the 3-70 is a high ccniicence _ 
system, and against the sophisticated defense it is "ccnsiLciereQ zo oe 
of medium to high confidence. 

Essentially, then, WSS:-^s reservations about the desirability 
0^^ the E-70 are not based upon doubts as to its ability to do Lne • 
fob, 'out rather, primarily, upon a cost effectiveness compar^scn^ 
between it and ^c^aal cost forces cf missies. One oi -.ne ass'^r^^cns 
^de in ccm^ini effectiveness is that sur^v^bilitv z,s neg^ec^ec, 
Ul o-r the kssdles are launched under this ass^n-p^Lcn cul cm^y 
'^2/3 cf the 3-701 s launch. Trr^, s-urvi^-ability noes no-. ^PP^ar 
t; have been ignored in the bomber calculations. The cos.s preierrea 
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and used by W32G for the 3-70 were higher than the detailed costing 
information supplied by the Air Force. 


Using the original \^iSSC- costs, the 3-70 is not attractive froni 
a cost effectiveness point of viev, except; against targets of 100 or 
more :5si hardness. On the other hand, using the Air Force costs 
supplied to WSSC-, the B-70 proves to be competitive vith fixed 
ballistic iiissiies in all cases, vith an advantage vhich increases 
vdth target hardness. Its advantage ever mobile rJ.ssile systeiis of 
Minuteaan or Poj^ris yield and accuracy (and costs) is Eiich siore 
pronounced. Using Air Force costs, the 5-70 is shown t;o be isore 
effective than other sarjaed bombers. 

In view of the importance assigned to Lnis cost effectiveness 
cosiparison, it is very' pertinent ^h^^ ft'SSG is in the process oi 
revising their costs dov,-nv,-ard. Using these revised costs and interpolating 
linearly between the original VJ3EG and Air Force costs presented in 
the Tfsio study, the 3-70 appears to be preferred in all cases except 
against auite soft targets* (on the order of 3 psi), and even here 
the dif fe'rence is not so aariced as to r^le the B-70 out of competition. 



Pure icrce cost cor^pcrlsons are aczLLttedly cf liziltec valua sLziCe they 

occur in rsal life vhen a zii::ed icrce of strategic veapon systers sig-ages a 
r^' ved force of deferisiv^ weapo:: systszs. These effects i::fli:isncs strongly 
and differently tns ground survival and penetration capabilities of the 
variciis S;-3te~s- Hovever, if care is e;-:ercised in establishing the input 
values and if the inherent liiiitations cf the e^srcise are kept in nindj 
a pure force cost conparison can indicate the relative nerits of conpetin^ 
svstens in severely restricted situations.* 'Siozs the word relative. It is 
essential to view the rssiilts in terns of relative standing onl~. The 
results of such a restricted conpsriscn cannot pretend to represent absolute 
capabilities andsr any realistic' condition. 

The cost effectiveness conparison reported here is based cn the capa- 
bility Ox alternative equal-cost, pure forces to destroy 10 psi and IGO psi 
point targets. Using the initial investment plus five years' operating 
cost of an operational force of 200 B-vO's as a base, (225 total bu^^*, the 
nunbers cf nissilss or 3-52' s vith Gii:-o7^s vhich could be procured and sup- 
ported fcr five years for the cost vere deternined. The results are 
given in Table 1. - . 

. It is inpcrtant to note that research and developnsnt costs vere not 
considered. They were onitted on the assumption that the decision has been- 
nade to conplste this phase for each cf the systens conpared vhether it is 
eventually proctjrsd or not. The sensitivity of the results to this assunp- 
tion is discussed briefly iatsr. 

Table 2 contains the assunptions siade regarding certain^ pertinent charac- 
teristics and capabilities of the systans as veil as the results cf the con- 
parison. The survival factors are based on the predicted nininm: alert capa- 
bilities of the bonbers, the fraction cf Fclaris suhnarines cn station, and 
an estimate of the cai:ability of the ether nissiies to survive the initial 
Soviet IC5M attack, with regard to reliability and CE?^ the sans value as 
were utilised in -rtSSG 50 have been applied. 

Substantial uncertainties are associated vith the penetrability factors 
assuned. The i^oortant :5oint to be borne in n inn vhen evaluating these 
assumptions is that the 5-?0:s are carrying eight bonbs and that the 3-52' s 
are carrying four bonbs. Scnbers that survive ^he penetration will deliver 
all their bonbs. Only in exceptional cases will zc^ers be killed before 
they have delivered any of their bcnbs. Results of analyses indicate that, 
on the average, a dead bonber will deliver half its weapons bsfcrs it is 
killed. Further, this factor appears to be relatively independent cf the 
actual attrition rate achieved by the defense. Thus, the factor of 0.75 
assunsd for the 3-70 represents, in fact, a bonber survival factor cf th^ 
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ort^T of C-,50. The peretrabilitv ractcrs asstmsd fcr the nissiles are lov 
15 ths Sc.Ti=t3 do not develbo an AI^B:-: ca^acllit- bi:t rrobabl7 srs hizh, 
?Ertic--Iarl7 Tor ?0Li?:I5 ajsd :.32nj3::?-ir. IT ths- do achieve an effective 
nissile difsnse. 


The results are cased on 2Ln attack br ths entire force against r^cint 
targets haring a hardness cf 10 ?si or ICO psi. The co-?utaticn is bassd 
on the n^jnbsr of veapcns cf ths specified jieid and acciiracv recuired to 
proTide a probabilitj oz" C.S5 cf destrcring the gi~sn target, fhe total 
of targets danaged oj the force is then given 07: 

' ^t = -0.S5 ^3 "r ^^-s 

lU = total nuniber of targets destroTsd 

^0.85 =~ niraber of -weapons reooired to achieve 
0.85 probabilitj of darage 


probabilitj of surTival 

reliabilltj factor 

condition^ rrobabilitj that vsar-on 
is delivered 


total force sice 

aiEiber cf vsapoas/var heads carried 
bj each bcnher/ '^Lissile . 


Against ICO ^si targets, 

- 




1 gainst 19 psi targets, the 3-70 force appears to be slightlj rcre 
effective than ths 3-52 z^orce; both ars signif icantlj less effective than 
the fi:3d UIJCUTSI-I^S force but signif icantlj i-:re effective than anj other 
nissils force. 

The above eciiaticn shows that the niziber cf targets daiiaged varies 
■;ith everj inz^ut in direct ^oz;crtinn. Thus, doiihling :^r• halving a::7 
factor, doubles or halves the nunber of targsts >illed. This ^satlj sin- 
plifies sensitivity considerations. 

If research and develconent costs are added, the 5-70 force vould 
still have a significant advantags against ICG ssi (and harder) targets . 
and it vjould still be cciipetitive icith the 3-52 force against 10 psi 
targets. The rank of t::5 rissile forces vould no- change. 


igQUAL COST fX)ncE -CAPA'nii.rry 

Wo. oi: 



V/eapon 
Syol -.cm 


li-70 

TITAN II 


MINUaiSM/VN 
(FJ.xea) 


m:i hutkman 

(Mobile) 


(S«BM) 


Con I; in Milliono * 


Op Ma 

Force 
Size 


200 
325 
1632 

979 

39 

272 


* Excluding Wmm 

POiARIS CoHt Gource WG1'» 50 


Inltiol 
Inveot 


^,0»i9.0 
'1,667.0 
3,737-0 

3,330Ji 
3,035.2 


5 Yr 
Opno 


.Woaponn 
Per 

Vchicle 


Tohftl 
V/ cap one 


3,012.0 t\ 1600 

3,19'^-0 1 325 

112.6 1 1632 

11,513.2 1' 979 

1,091.5 16 62'i 

3,97.1.2 0 . 2176 


